:xqjoJI aqjaq Jalaj 



jdia^a lajLA 

JJI iuhiiJI jiLaJ,l Ija jmS m fi;UyJ { jL«j )A*w 

)ika) tdl^l l,ujx» 1 j^d4 )*i*i ilAjil <UwX» <Uaxj JS 5 <U^um4 

k-ib&Ld^ I fc**A j} j ■ ■' ; '‘' 1 


4 4j pb ljLvj- 4 j t jll^j jJllha jl Lj jjlLcI 131 4jLs ^LJLjj 
jjmJl} 1 JL&j 4 IJlSLfcj 3 jUJL>JI 4jvjJU 4-^-yv jJljjJI 4LCJ^>&X <j-uLoJU 

4^L>r JLlC jl 4JLu-b 4L>LL3 ( j_4 ljLv^XI j^-lC JLlC J^>JI 2L OJL>iJ La 
4-j-LaJjJJ I ^ JLC joILjlJ 4-Jc^LJU 4jv^X! £)? l - l ^- > " 


♦ ljLvj-4 jJluzj 



:L-LjLuiJ gftualt ^ya Sjfti/ii LJfruail -lftju>> 2ltVv^Lo ^ySLgJ 

. 1^_>J I j»c=1 3jj 1 LU Ls^ 4 ^^jjJLI ^j-a j^aS It 4 -ijv^XI 



(gjqj i^mi cujftJ) JalajJI 

^LauSi 4 LloHj g_j$j ^JLsJI 

c^J- 4 J>^) UjJ-N c^^Lxl 

( 4 S 7 > 4 S 2 ) ^ 4 ^ U^ 1 ^ 

^j-a 4 -LlulLlu 4 LvV ^J< /7< t j * 1 

jc-Jjj L&La-u/l 4 a UaXlj 42Luiail 

J^IjlJI ljIjl&! 
X/ 4l^UJ! ljLvj^JLI Jj-Lail 

( 4 S 7 > 4 S 2 ) U^ 1 ^ ^ f f (Jr\J ^ 


Ij (^ 3 >v L>J |^ 4_^L4lJI ^jrtJ 4 ^LloXI 


I-- 


j Limit diasA / Jld&l 



75 


£ j\>Mv 


J 






JjxIju : ^ JLxJki 


^LLs ju ^ t) 4^ii> ^ Tl 


LslujJ I (Jfu jL-ail ^J^SLj LaJU^ OJL^Oj 

4-4JVJ-4 JIj-LdI L^Ll^jI JrjJL^IjUXl 

>1 3/1 5/1 

T" 9 “ 9 _ 9 

2 2 2 


(J\£r IjLLaH (3>^ L^JU^ OJL>*JJ 

4-4JV^-4 I JUi, I 

0,7, 2, 3, A, 


^ jljw | j»lloj) (jGjjLLalLa jr* 5 *< It <j-4 ljLvjXI 

*4-^S Jj-Ld t tfuVl 4-j^Lu^t 4 ^L^l4 ^jLcv^XI 

4-j_2 J_l^J (^jJl Cl2jJI jj-uu2J J-LAJ (^£JL>*I 


'« nj 4jl^3j^wu) (jljj^jL (J* 5 ia It <j-4 ljLv^XI 
4^LloXI jj-uu2J J-LAJ ljLv^XI (^JL>I ( 4^LloXI 
(J?j3*Vl *Lv^ll 4-^ L^-J( J-l^j <^Lh 




z/J = m/l 




d sinO = ( m + —) X 
2 

m=0, ±1 ,±2 , +3 ,.... 


d sinO = ±ml 
m = 0 , ±7 , ±2 , ±3,.... 


lj JL^l I 4 jJj /77 


L-J JL^J I 4-Oj 771 


5; 

d<|> 

n 

m 

* 

y n -y m 

* 


TA 



5 2 

V 

D 




^jl>Jcl4jlXI jjjLSJI 



£lJ£J ^ rt jrU iLaL-all id 
2 Sj.mi jjlc (Ti-m) 

i<^ 4 (j^jbAA i lit , i (yn-ym) 

gjjj ijr aJjj^ lj ^SLm jjiLJ. I (jru A^LloXI 3^ 77 




jliujJI ail* cimaCi / jMaI 



=J 



dol& 

L. j l • ?• j ^_i JL (j3»ljLUt ^LljI j^IAj 4 -a T ut-a JjJaLLaj ^Luiu (jjJaLLa ^yA /,J3 »IjlLJI ljIoaI ^ 

10- 10 X C-Jjaia J (m) j^-4 ^11 (A) j-4 ^ 

LJ JL^l I (jrH *42 LloX t ( D 43 Lull I S^Ljj) 4^uLulJ I JLsu ja3G ^ 

(jr\ rt <ti tl JavL^JI ^^JLc 4jj(^lLa 4x.iu \ JaLLu/l ^cb^J 4jja>*J a— 4 j JL>i-4 4u/JLC- JL^wL^I 4 j 4 t ^ 

♦ JbbjCJI OJbO w ^"* 4 -cjv^JLI U^l (jlj^jLLaj-4 jgbj-i w ^ '* ^ 

. Jbbju ojl>*j ljIjl^I (j^SZ3 ij2 LjjL>>| ^^b ^1 jl>JLujI 4fL>* ^ 

£ ^ ^ ^ ^ £ Vs. 

ljIjL^VI j^lalLa jaa^s ^j-tiaJLJ ^v^XI JjlaJI rsb^J 4jja>b £jis*i\\ ^\Jl>iuum\ Ja-bbj 

#5 

♦ ljIjL^VI jrU 4 -^LuJLI £-4 LjJj^La L-LxulaaJ ^jv^XI JjlaJI ^jV 4><a-blj 
(JrU 43LmXl) J ( d L^g-cU dbLuJtl) jr) b ' * It ^^JLc aL /a A t~ «*» ^ 4lL>, 2_ 

(Z) 4aiLuJ(^ (J^ ^ 1 1 


Ay 2 ^ = Ay, 


/ly /ly W 2 ^2 


JJ^I JlUI v t^> 4 *4 1 LJJl I /I c 


cJD 


^Ju3-A LJJL& 




^Lj ^ iib 4 LJJL& 


Jj? ^-ua-4 ljJL& 


m — 0 ^ us. a A 


■ 


L-JLj 


|^a-»-4 


ljJL& 


j\uuJ\ UC- uMn / 

jlila 4ujjJa 


^Lj ^ILx-4 L- 


L-3Jl& 


Jjl ^Hjl4 ljJL^ 





1 » j-vtiH ^Ip^q >oi.l 

i ^ji, a iu^ij <^x> cjjl^ji ( jjS^ 1 2 . 02*10 ~ 6 m L^gJLu 4 bUoXl £j\jO-uj ^^JLc J-ub flxu< ^ <o 

^ab^LuJLI ^^abJU j 1 1 jjv^l ^ ! ljjl^JLJ 4llul<J L> 16.5 


\5.737xl0- 7 ] 


JJI 




jliujJL ail* ciinaCi / iIJa! 





4 





jId jtjJLJ I L >4 ^Lsui 5 <« ( ^ ) 

uyl ^ lilS ; £ tj^_l (j^ui (j If l ' ^ <*• ( 3 . 2 x 10 ) 

ftOsdi ljji^ji ( 0.03 mm) j^^tt <jru ^Luii 


: Lfcjl JLiLa Ajjlj <_ yl £ ij^SJu ^LUI 

[ t * u .'(< i '( &iy? - o ) V ) q )\] 

1.68 0 o 

1.99° o 
2.23 0 o 

L48 o 0 


^ bwxua^JI « uUOI>^l 

< tI^Io jjDt ^ ) 

» 0 *iaX ) t-jji^i i 4_ij^>ij 2_ ( 5.60x10 ^m) 

cjj^ir ^wjl. ( 4 . 82 °) L&j! jLd_4 iujlj jJLc litlLU! 

gbjj < j r d-Lu jti ilia L4 4 I 

[y * ^ t-Y * ^ v - ojVjiiU ] $( m ) 


LJJl^JI ^j-C iibtt LJJl^JI JbU (j[£a lit ( ^ ) 

j^Iudt LJJt^II JLju Jls ( 1 JTlVTl) (J’jLujlJ ^j^ajX I 
3jLx lj Jt^I I cjcJLUl 
:^jLulj (mm) 

0.75 o 
1 o 

7.25 o 

7.5 o 

ljJl^I I JJU (y) (jL^J ti| 4 JjJ>iJ «L (*^) 

LJJt^II JLstJ jl^ 4 i^j^ajX I LJJL^ll ^J-C ^j-4jljL>JI ^-uall 




l y □ 
^ D 


f , □ 

fy □ 


Jjjii (jrUJV^a < < ^— » I j ~i jJcC j»lwLfc JJ».|_U CjJl&hJ (2) 


3X □ 

—2 □ 

4 


jliiuJI 3 ii 5 <± in.ari / JMfij 


: ^UuJ L ^ j-UjLall 

A , □ 

52 □ 


[y . u_y or « uj ^ — o )\)< J\ J $( m ) 

J 0xl0 -5 Q 

J 3x ,q-5 q 

2 0xI0 -5 q 

2 3 xl Q - 5 Q 

(^£jL>4 ^jj_u3 jJLl^- 4 j*Jlb*ILa/l 4 jjj>0 ^ ) 

(5x70 7 m) l^i ljL>>j-4 j. ( 

^Jn^L>JL4 (J\^ui (^gj^aju* (J^U JLstJ-H (j[£a lilfi 

ljjl^II l^Ijaj) 4jjIj (2x10 4 cm) ^jL-oj 

:(^jLloJ i^j^ajX I c-JJL^ll CtlLjJI ^ tiblt 

[YOY.YO) «j|f-0|l»ll] 

4.8° □ 0. 75° □ 

ZTn 48.5° □ 

JLsu I j! 4jjj>o 2_ ( ^ ) 

( 8 mm ) ci^jH 5 - j ( p ( 

JLutf) (4000A) 4J^1d j>|jL>iILa/l jLLc 

( 8000A ) £jubtt JLL-P-u/I 

ji 

ljJL^JI jI^jJUULL ljJL^II Jbu 

. 

4n 2n 

76a £□ 

oJ^Jt ^ JjVt ^alt cjJl^I jlJ oL^= li) ( V ) 
-L9U ( (2cm) LuU (^J j Y I 

: (_£jLtuJ (cm) 3jl>-j_) lUUlK ( ftT utXI i-j I 

5D 2D 

70 6£_ 


-7 



p tfotl ljjL^JI JLstJ ^ jL= 3 lit 4ujj>3 2_ ( ^ % ) 

jlsu jUs {3mm) 4^1 ^ 

-j (J’jLloj 1 ljji^II ljjl^J 1 

(5) it *Uj^>iJ ^Ij^L J-4? Cc4L§ ( ^ ) 

{0.01m) L^gjLu 4 ^LloXi 4-<JLci-4 4 1 j 4 lj! jl&i 
{0.0001m) L^gJLu 4 ^LuJLI {yJe-uj ^Ll>Jcu^Lj 

t^tt ^jLs 4 {30cm) 4^Lujl 4 ^j-c jbujj 

: (Jjiuju *Uj*>uJ 1 lj-o/LcXI 

4.0*1 O' 6 □ 2.9 x79‘ 6 □ 

4.0*10' 7 U 2.0*10' 7 □ 

/ \ : (mm) 

j\uu)l U 0 u 6 -jjq /^i _ J _ 

AjjjljJl jlila 4— jOa Z. J □ 

v J ^ n 

<5n 
10 □ 

( V 50 Tim) jId lj^o ( ^ ^ ) 

^JrtJ ^LloX) Cul^3 liUl 4 (JrULtu j-^J 

LfcjLl^ j.gfoj 4 j^IJJI ^jLa 4 (25 /Um) (JAjLluJ 1 

: (J'jLuu 4 -^LuJI ^^JLc j-jIjJI ^11 ljJL^II 
O 4^ o!U|ii)\ utilH] 

5.0° □ 4.2° □ 

7.8° □ 6.9° □ 

4 jLaJtj .jin ^j-tjuaj L^gl j -4 Jz>>! ju jlLc ( ^ ^ ) 

— : ^jL-oj U^gJuu j L-uJL I L=3 lit SjluJI 

2 D □ 

i. i. 

4 2 


[n \ 03ciuyO ^ui)j}>\ u\jU\] — tUJXILl £y» J-^ml I ~ IJ , T t ^ tA> M a ^jS^J ( ^ ^) 


w I / '^‘ -''*** ^ ^ a J ^ ,,.t ‘".J.x»tl 4 tJ.'wM a O 

^* •-— »i 3 jj) i <-•> i L^u] ^yJQJLij t »j) i T 1 (j_4 ji^-i I Lj^uaJLl sUjv^XI (_J I^Ja V I O 

mil ■ "*' * j ^ j ‘^-»i ' " ' *j **-"* ' <U-Ijla ljI 4 4-ujxaJt Ci\ >.^1 1 O 


^yJjl.1 gj l i bt t Jjj=l 4-U g i «-^t l ljLv^X) ~Ajllu O 



(jLLuJI JLx-lj 2-jjj Ji*|jL> 4_ij_>o «L ( ^ ^ ) 

»j i >i u <l>- ( jjia (0.5mm) i o^iA>ni 
(j^jJULj_4 k jrt_j_L& (jj-1 <13 1 Mill 1313 i (41 00 A ) 
^yic. o 3 $-i jb-i jlUI ljIjl&I ^ 3^4 (ji3 (1mm) 


50 cm □ 
122 cm □ 
820 cm □ 
2100 cmU 


l£jLuU L^ J LujLuX) (3>3 (J^jl>.^j» t >^->t Jj jUu < gjjJ 4r t ( ^ ) 


22 □ 


A □ 


A 


□ 


j, a ts> 


□ 




jliujJL ail* (Ma/3 / jMaI 





4 


4J ^ jLjwI £ da^a-uj 4xjjJ J^IjL) Jsx^j (jjSdu N JLu£ J-jLiXl (W) 

I 4JLL«j u^Xt c r ,kJ ^ I jsii) 57 , S2 (jrt <ti T I ( 4999A ) 



5, 


^ 4 xl O ' 6 m 


£$* 


2Ltb*ll 

p t * 

Cr»HXt 

? 

pJLI a_4 

cxjiui 

LJ 

t^AA 

cPHXt 

£ 

t^AA 

lXJLUI 




a 


4i jla j> J-Wiml w * *< 4 jj_>o 2_ ( ^ ^) 

u^> a^iMt ljIjlavi jlvI cu$c& (X -7 = 523. 4nm) 

A>2 4i j_>-Li a j .>>tl (JIjuILm/I JlLc.^ i ^JSLloJIj 

jti a jj^Ssj p^~» i LuJIjJI ^ <<M,I l_» jl^J I (t?) ^b^lt jlLc ij_jS3 

(nm) Suia^j /I 2 

549 □ 27 □ 

79990 525 0 


TjjJLlt jjirt 


9/ = 0.15 mm 


X 


m — 0 


ov 

[Y O o_Y • U (Jqi jqj - o)\jq)\] 

71 

$. £ju 3 d^Luj) 4 UjJ>d 2L 

AJ^Xa OJ-U' 

Cu^SLL^ (^ 2) _j (5y) 
l -^^— ~* ^uiLLJI ,J^- 1 jlLI I 

: ( _ y jVl J5 LluJI <L. -^o^a 

'it t-» ^ *. 1 1 ju£ ual * ljJl^XI 4j_)j La^ S^lcl J-Cl'lJ I 'f. 4aub^XI AjjIJJI _\JlC jLluJLI ,3>2 4_4jj 2 La 

?<u£iLXJt ^yic. ( A ) 




{lit) jLloXI <3j^ 


dJLJI 

7.94 x 70- fi 

□ 

tPLJI 

4.98 x 7 O' 5 

□ 

t^Lai 

7.94 x 7 O' 6 

□ 

lullii 

4.98 x 7 O' 5 

□ 




jliujJI 341* dinaii / jMaI 





=J 





)Vuu)\ U& u6-*» / ^ 

jlila 


*Jbu*JbJ 

JjUXI jslui \ ( > ) 

(X) jOa fjj U (I 

9 J L- oI I I— t.LO.'V t (l_) 



a ljLv^s (?) itLaJij J-)Lill JSLluJ I ( ^ ) 

jjlallj Jj-LaJlj JJjU I j-oiiJ 

?(l) 'iuLaJijJ ) JLlc £l 3 Li 1 I Ji^loUl La ( I 

5 jrGjv^XI jrUjL^t ( 3 >^ L* (^ 


52 


c-jJ Lgll <jjSu*J L*Jlc£, d^uLuJi ^t-bj Jjy ^£1 ^^JLc 4 ( 0.02cJfl ) (jr} 1 1 <jrU 4 JLloXI 2u^>0 2L ( ^ ) 

* {0.6cm) 

{ 5 x 10 7 cm) ^jJ>ClluX\ a juiaJ I j_a (JjIs ^jL l$j^ 


[ 0 . 8 ] 


■M 


<_j I JUt-i tj' ^— ~* _i-<_>o ^ 4 VI /jj»lia3 <_u=a1 jUJ <L>i^aj (J^-l JLxJI < i*> JjjSLi iUj_><J jL. ■ ( ‘ ] (^ijitli 

( 0.2 mm) <jru a^LloXi coL= l»ju* ( 7.25 mm) j^vi p^ti oj^ji ^ j/vt ^aX» 

. ( 7 m ) I <Lui LiijJ I JLJLJJ 


)Vuu)\ nf- u6-juo / ,lu 

jlila “Ljjia 


[J x 70' 7 ] 


9 1 La - ^ 

.^JL^LLloXI aj^-hJU LT Jv^i! t^Ti c-clo^vI — ^ 

: JJ| 


%= 


jliujJI 341 * cimaCi / jMaI 





=J 


|> o r. y o y dt>i Jtp _ Q)V^\] =[°] 

LfcjlJuL* 4 jjIj LJJCgll CJ a “1 JMb* (A) 4J ^Lsui j-4 

Jjlalt Lii^luaJ lit *Ijj(j ^j-iJLdJ Ju^r (jjS^i\ LJJL^ll 4-tJj 4 ^j^ajX I ljJL^II ^j-4 (0) 

[2] J^li* J-4jU>t gjubtt 


4^L-ail 4 j jjvL> ^JLc ( 6000 A . ) 4J jId (jjJLJ I ajj-b "< gbjj 2 l>j-^o 2_ : [ (^|JJj£li 

(JrlJJL^ Ji= (jrH 4 -^LloXI CuL^s C u > J ( 1 17l) JuuJ 4 -luLlu ^JLc Jb^luLLH ljJL^ Cu^SLLs 4 ( 0.2l7t17t) L^g-Lu 

^ ” ” ~ ^ » (3mm) (CftLmj A^LiiLa aa 4 4 ^ 4 

jUrnU u^jjo /^ t ~ 

r9x/6>-- ? l jlila^ijlA lLJLLJI A iibt, I LJJudl JLsu i-ilojv I - ^ 


cJLlH A 4> ** * UJJLgJ I JLsu L— lluJV I - ' 

5ljI j-^YI jru 4JLu^l2JI 2iaLaJLI ^^JLc ^JuLiJI jl*j S^Ljj j-^ 13 La 


[Y o r. Y O Y <*y^ - o 1 \^\] =[ v] (^ijAi 
4 -^LlLJ I Jbt^j ( 0. 5 TUTTl) (Jfl 4? A 1 1 (JrtJ JLjljJI ciu^ q Lx.uj JlbLLujLi £LJ£J rt A 4 j^->*j j 

: t LJJL^ll J-4 (0.059°) JjVl LJJt^l) j^glbj (1 .OtTI) 

4Uj^>0 2L j^Vl f j*|jtbLLa/l J «>» ^ 

[5.75><70' 7 ] j> ) gjubtt (JjiaJI l-llo-'v I 

; JJ| 


jLiiuJL 31x5 6m3h / JldAl 


£ A v^\ 



A 



[y . . n W J _ 0}\i^\] :[A] 

ejjJaJ I J^IjlS J-iLiiil 

JjlaJI jl^> lij < gjfcJ cr^“ 

:^jVi juvjI 500nm ^ Luu f>ay»<At 

[5] (A) iLUaui jLLc OJL^O ^JlH ujJL^J I 4~Uj — ^ 

[4.5] jSL^l4.(0)2u L 5lJJIiU : ii-''i' 

; JaJI 


0.5x7 0 ^fTi i $ ^ *i 1 1 <la 1 ( lit, t (jri ^ ■" lfi 2x70 ^/72 4 Jj1d (jjJUl "< m<?UJrii 

L>Ajb*L> JjlJLuj) 4 7 ITi bfcjti \ 7 i 4 4 ^Lujl 4 {j\ Cl <ti T ( JL*_U *LluLlu ^JiCr (J^IJuJJ i V*t o l 

^-uai I ljJL^II ^^JLc u (^JLflj (JL^J Jb^lJLlil ^-bil ^j 9 j jlvjU 0 . 1 xl 0 - 6 m^\ 

[ 20 ] .j/VUj^l J^Oj JjVI 

JaJI 


Jb*1 JUJLf c jrj Sj tib { 5 000 A . ) 5 <» P * 1 

4i$ LuJU ^ ^Lik^J ^5^2 4 djJLI ujJL^J I ^j-4 7.5mm AflLajua Julxj ujJLUI «>»t 1 ujJL^l I (j[^a C l oO 
[6] 4i L jv ^JLc *UiLaJI Cu2J£ {4000 A) ^JV^XI 4J 1 f ^ «>»t i Jjul lit 

JJI 


j Hull I aii£ draaA / jjifij 


£7 





)\ki)\ u& u6-jjo / a(j 
AjjjuJI jlila tjlA 


|ju 4 j} 4 Jt^l L y3 jZLsj 4 Jjlall ^j-jLljJ £lJ$j 4JjJ>iJ JU-C [ ^ ] (J|JJj!U 

:4_jJLU ! ^c-jLLilt ljI JL fc! SjJuC Jbuj 4 7 0 lj I cjI JL^VI 

0.05m ljjl ^ 7 0 ^ 

O.OllTl ^ '* It (JrtJ 4 ^LloXI ^ 

7m ^gjLmJ LJ^SLajjjjjLdtj 4 jr\ a ui T I jrU AaLmXt ^ 

[5*7(9' 5 ] qJuMt ^JV^X) (Jjlall L-LUJJV t (f 

lj i^SLa/ ijj^SLd I [g ^ljjj w 5 jru 3 .}Ljj jLLc 6 d > j (3La (lj 

(^3 1 1 jl^o >* u 4 LcJ Jl.Cl.lu I 131 6 d > j !3La (_>► 


jji 


(J^JLui 4(fla 4 (8000A) 4J jIj 4jjJLH j^ 4>4 £j-t-b LJ^Uall ^j-4 2tC£*j>i_4 ^JL>LLa/l t ^ ] (fuifll 

4-3Lujl 4 ^jrj 3 f~i 1 1 Juuj lLu^* ljIjl^I 4ul/LiJI ^JLc (0.02^ 1 0 ^ 171 ) L^gJLcJ 4 ^LuJLI 

( 4000A ) 4J^1d jjJLii ^ >i 4 <i rt 1 1 f j*>» i j- vt jijlcLu/Lj 4^j^i( claLs 4 (7m) 

. 4^LjjJ I ^JLc JlxIjlUI ljIjl*! 
9 J^IjlUI Nj^^t I La (l 

cLa-aJ 2- JjVI ^-uaXI ^^JLc J^JhJa ^,*>1 <« it! ojJJ JjxIjlLJI gU <^uaXI ljjl^II (lj 

.j-a^Vl gjuMt J^IjlLH 

lj ^ 5Lu/jjiLd tj 2 ^^j ^ 3 u> jrU 4 -^LloXI SjLjj ^ >t * u 3 \ 4 1 tj V t gjiihtt <^jv^XI Jj-LaJJ OJL>*J !3La (-> 

J*JI 


j\uu)l U£- U6-JJ3 / jlJu 
AjjjIo]| jlila Aojjj.14 


jliiuJI 3ii5 dinart / JUaJ 


£5 






PH diiAi 

Aj$l) (_£ I 2.02^ 1 0 ^ 171 Lg-^li-) A^LloXI a ui tf. . 5 . 7 * 1 0 7 tTl >tl AJ >- LjLuj ■ t-\ % 



jliiuJI 3ii5 dinart / JMaJ 


86 






ap) £ju rthmly 

4-lU-4 4 4 t tM,j^ 4 U iiHtl J-bLUl ^J_4 4,LlulLlj (JSLuuJ^ 4J O JL>P 4 J 4^uaJl j)j^4 JLlC 


♦ gPjJ W 5 *, 4 Jj^>iJ 2L Ji^ljJI 


^ 1^ Ilf l a , ^ 1 

£>3^jAI jiiJI cb^Ai ^ J^IsJlII 


*4^>i^Uj 4^JLl3-4 LjIJL&Ij 4-Lui2-4 ljIjl*! 

<^jLLJI J3*IjlU( 

4^v^i ! 4-^-cv ^JLc 4 U 3*1 i^— 3 3 4 ?* J ^ lJU-4 i— llul.'v 

* 

LjLvj^JLl IJPJLV Iji \ 1^1 4 JJLUU 


4-3-UUllj 3 jp* 1 4JLuialt J^-ULU! 

4Jjg<*M Ul^jVl J-JLJL& l>SUp ^UiUj 4 

Lg-a/Uij 4 -jjv^1I l?u^ 3 JiUp ^JLULjj 

. 4-SjU 

L>j-t-bj J-Slj 3 jl>* JJs! j^Sp *4-Luiall ^iUUi! 

ut^VI 



a^JI jqp» 

jLul ^^JLc £-3j 4^1^111 i3j 3 <7i T I J-4 J JLC ^j_C 3 jLl£ 

:31gr 3 j »S£ 

4^Llu I * t*» ^ j^lulcX I j-oLi 4 -llllJ Up <J-4*JLJ 

... a-cu ^JLc 4J-iL>4 4 j^Tu-ul 4 4-Uj-Lb 

H 4 1 1 1 g uH 1M £-4 J^IJLUJ 4J|3 IjIL4 ljLv^XI 

. 4-ujLUJ ! ^^JLC Jjrp|_4 4 1 



^JLc ^U_4 /"* 4JaJiJ JLcC 4JLcuh-4 4JLUJ-4 SjjUalLs (j* ^ *< ^j-C 3j^LuaJ! ljLv^II lLljV^s 131 





(m=-2) (m=-l) (m=0) (w=l) (m=2) 


:4UuU<jJ I 

ljLv^XI jrUjL<-^XI ji^SU 

J = ±mx m = 0,1, 2,3,.... 

♦ 4^ uHtl i-jJL^It 4_pj : 777 

(JtULloJ ( (jft 3 1 1 4-SUaX( 

4-jjv^XI JI^UVI U-*4 JujlaII ^^JLc lU^LujJ I (j[^a 131 

4JcPI_4 4_^|jP w3 JJ>Jl.LU (Jjj 


v 


jLiiuJL hij£ din^i / 4ld&j 



£ j\>Mv 





301000 ^x^ ^x^, 3 16.4 Tijfi 4J^1d jjJLii (£* l>4 ^ 5 <« [ ^ ] ^|i jj^ij 

: jlvj! (jL* jsa line/m 


.£-j|jJI LJJt^I) 4 ^J -4 ^>SL*J ijjlJJI 


4-jj)j JMb* <jyjLUI ^ uhtt ljJL^II j>^£j JMb* 5.8x10 ^JTl 4J^1d ^Lsuij-4 [ ^] (ffijitll 

l 360230.23 ] uL^ j2a->J I 24.7 L^jlJljLa 




1 (A^ *l 0 frj[ >i£xl [t] (^ijAj 

4£j(j ( jsLau^ (3550 lines/cm) ^Xe, j^jL>i_4 jMb* gLuS j** 

^ v ( 12.07 ) l&))juLa 

}Vkiii)\ IX& dxS-JJO / aIj^i ^ ...... 4 

. r o r\. . 7 r\-7. I * » ‘ ♦_ 1 ♦ . t 4 r . T » 4 I a 


[5.89x70" 


[24.72] 


AjjjIlJI jlila A^utjlA 


£jl«bU JjlaJt L* -? 

^Hh £j iiHt t l LJJl^J I LfcJU^ I 2UjljJl Uj — L-J 


jliiuJI 3ii5 <±in.ari / jUaJ 





0 r [}} 

: t _ 7 JLc A 1 1 n~i til 550 YUYl (jjJUl JlLLl I <<M,I iljjlj I 

2.0x10 111 L^JLu 4 ^LloX I I 

1 .0 YYl <J£LJ 7 0500 ^ jjL) L>l ~* ~ L r ) 


l 33.36 ] 
[0.6(5] 


)\mU jul^ cj6-jud / ,(j^i 

jlila 4 -ujjIa 


JsJI 


[\ . u-y o r 0^ WJ _ q\j^\] [ °] (iypli 

.44. 4° L^ti irt 4 aji^Ij jlLc JjVi ^ ii^tt Ljjcgii liia 4 7 xlO^ line/m 

[( 6.99x10 ' 7 ] ♦ fJuHtt JjlaJI L-LLO-^vt-l 

JJI 


«>»t 1 L_jJLgS I ^ Ut^Nl A L^JUC j5Uj I iuj IjJ I J t JliL4 p^-» 4 (JrliLu^J I pj » pJ lij— LJ 

JjVI 

JJI 


\ 

j\uu)l cj6-jjd 

ijjloli jlila *Lujj.1a 



hikM 




( 600 line/mm) ^ (^ ) 

« Vs 1 l2Ub 4 ^ub-4Jl £^-u3 Lj^ ^ 4-dLc * 

4 ji^IJ*j jl^Lullj i t^> 2 L j^-Vl 

jj <i ^ 1 1 i 1 1 jis (23 ) L^jti \ 4 

[f . . A.T . . A jqj _ o)\)%)\] : t^L-j 

1 xlO' 6 o 
6.5xW 7 o 

' ' 3.3x10 s o 


|Wl U» U>1D / jlju 
jlila ^LuijlA 


1. 7x10 s o 



4J^l3 OjJLlt <^jL>4 m (^) 

jjjj ^-4 £tXa_a/ (432 nm) 

2 u^!jj» jijLa» « (33550 lines/m) 

ii<JLU I iibll 4 t^i^v ^-4 Lfc^iic Ji L ^j ^ I 


i^jL-oj 

7 . 2 ° o 
7 . 77 ° o 
2 . 27 ° o 
2 . 49 ° o 


liU ^JLc 4 ^ 4 ^ (3-^ ^j-c 3j-£>L1- JL ( ^ ) 

— ? 4-ujLi-J ! ^^JLc d^sL-aJI 2 JLui/ 4 1 4 J lq I lslI 


c 3 -^l o 

( 0 ) o 

cLaJL-aJI ^juMt JjlaJt O 





<_yjLjJ! ZjjuaX I <— >Jl$I I ijjS3 Jjliill (J5 LllJI ( ^ ) 

JO) dJjla (j^JLJI lLsj^Llu 

jjlc ,,. ^jLc i ■ s. (5.28x 7 m 

jZL^jJLAXI 4r jj)j^>ii,t L^J^<->0 (a yil (jjrt/iiTI 
[\ . . t l— Y * « A ()q\ jq> _ 0j\jt»J\] :^jLuti 

4 xlO 2 o 
4x79 s o 
8*10 2 o 
8x79 s o 




jliujJI ail* cimaCi / jMaI 
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